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LT "SUR,FOUNDIN(:" WI'IH fe [‘NTI/MF‘"[ ER BLOCKS’“
| . By Jack Chur(h1ll S .

burroundmg - 1s “an act1v1ty with cent1meter blocks such ad those available

from soveral sd\.tru es. ™ 1t otfers various types of problems that push students

- into torrmng,, bene ral mathematlcal solut1ons and dec1d1ng whlch ones, in various

"o o : ' ¢
cases, ‘Aire more’ eleg ant, S o < S e
: . + ’ '

Ihe ideas can be pursued in.any of the elementary grades, With: older Chll-' -
S

dren one would move taster and sealch for general methods more rap1dly

| lhls desc ription is deta1led at f1rst, ‘then 1ncreas1ng1y sketchy.- The first
part consists of . exercises. wh1(.h should be done by the reader: in the order glven.
Answers to- these problems are given for those who w1sh them. The latter part

. o

deals w1th more general questions’ and suggestlons
It is 1mportant that the reader, as well as his students, have a sufficient .

number of centimeter blocks at hand when starting this 'work, Part of the game

| ‘ig to"learn how to do the problems without usmg the blocks, but the blocks should

always be avdilable as a last resort.

With a class you w1ll'need to give more problems than you will find here. . RS

At some point soon after you start, have students write their predictions to each

problem betore doing the problem with blocks Encou?‘?ge students to keep track
of results-—problem. prediction and actual res u1t—1n some kmd of table. As
suggested above, you will soon find most students conf1dent about the actual’
result as well as thc predu,tmn, all -without recourse to the blocks, . When this
h.lppens. it may be rewardmg for you to ask sbveral §tudents to ekplain how 1t

* e

is that they can be S0 sure, - ' - ' T -

The reader will notice that "surrounding" is related to fmdmg the peﬁmeter,

" but not at al¥ the same. th1ng ‘The rules for ' surroundmg were chosen so ds to

\‘l

make a_ conswtent "game w1th cent1meter blocks. Rules.for flndmg per1meter

- Wlth blocks ould be desc ribed, but they would generally be more comphcated

At Wn appropm.;w stage the relatumshlp of "surroupdmg” to per1meter can be

explored . _ * SR _'
: *'E.§., Cuisenaire Co. of America, 12 Church St., New Roc helle N. Y. ‘ :
10805 or South West Irporta. Ltd.. P. O. Box 4071. Sta. D.. Vancouvvr, B, C. [ 4

‘
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How many whxte blocks does 1t; ta ke to. surround a 11ght g1 een block‘?

You cdni do thls inat least twa. llkely ways“

S L . C ' )
. ‘ oy o S i C o
. % . o B ? | IR
z' . ~or % _ . o
' I | i” AL .
IFor now, we will ci_o it the second way, (Draw it on.the 'b'oa'r'd ) Fill | v
in the corners.. This is what we will mean by "'surrounding“ the rules ‘

of. the game. Also, fQr now, surroundmg means using white blocks. So;

- page 4. By means of this ' 'teaching maghine'' arrangement, the reader -

" answer to the next. . o

4

surr oundmg llght green takes 12 blocks, : ST
. - ) \,
Problems: - - A - B _ '_') I )
1. burround red: - wcr- 10 _ .
» - . ) v\’.é,
2. Surround pink: N Answe'r: 14 ‘- , ) : S
3; - Surround yellow: . ;
l. . . . ) , .
. . : .' 4.
4. . Without doingit or computing yet, predict how many blocks it s
. will take to surround dark green; ‘ B ) Q,
- . - 7 ) ~ » .
(Check your prediction by doing it with blocks. ) . e
5. Predict how many for blue:™ ‘ o . B p. 4
. . B . \. . ' . ) . . : '...
' 6. . Predict-how nmany for orange: K IR . A Pp. b
- e
o . . « . . . ’
"Problems left unanswered here are to be workeg by the reader.as he
- proceeds. Answers ‘Ylu be found at the bottom of' the page indicated at the .
- right o,£_ench exercise. [or example, the answer to problem 5 is on T Ao

may chegk the aﬁawer to one problem w1tl]out 1nadvertent1y learning the

v ‘.' ‘_ . : '. ] . n‘




([mtv hdrd work for g,hlltvl\rcn WLak in u)mputatwnl - _ ) L L s
ETEN N .o S ¢ ) -
. - . ' . . . .\:f_.H ‘{ _ . .. . .(‘ ) ‘ . oy . ‘ v &{ . %’\( . .
'p.'\g(fw 4 9 18 . - o T A Y W
- .y . . oy - s - . . : . R . . . . -
answer: 28 36 24 S . o : R o v
Y o ' . . R . t ' . . . .’ : "y - e .
e . . ‘.) ,
, 1
»

L Dcpvn(lmg on the age ancl expemence of your students, you ma,y soon

N 4 )
|
8. Surround two reds that have been placed end to end: . S =
| blocks. - - T - PO -
9. * Same with two yellows end to end. . Lo S0 T e T
’ : ' e ‘ . l.l_\l
10, Same with two or‘énges._ - ' S _ I : Cop.8
1l. “A yellow and an orange are end to end. [ T B} |
How many blocks surround them? . : p-9
Separate them., E:] { ] o - » ,
. . ] - g )k T .’ g 'I ) 3. . . . N .
, Now how-many blocks to surround them? - _ S p. 10"
- , 1, y ’
? v . L N
. Al ! h } o | b
oy i’ ‘.‘_Il - _ ' N : . . N - ! - o o .’,
P | - . g e :
“The blocks are to be ‘urrounded in this manner: : N
: . - ) - R S 9 s > .

~other colar as m(-a.surmg blocks.. Probably any such system should be ep-

- e

get’ some methods’ tor domg".t‘u,se problems. .One such methocl -mlght ’
"4 be to take the leng.,th ‘of the blodc, double it and. add- 6 wh1ch may be o
'.1bbzev1atcd as & X L.+ 6 Gl_ve_’anothcr me‘rhod

». l-IFLIIHI' B

U OIII

w

Hy»thns thme ¢ hildren will ubually have invented shortcuts for the laborlous
‘process of arranging white blocks., - They may decide to use yeliows or somep .

couraggd if it L,lch correct answers in terms of white. blocks. . The uhventlon -
ol measturing blocks. or other fast methods 1s not only an impoytant idea in, ‘
itself, bBut it f(lngos th¢ problem-from a su'nple (if tedious) one of Jcountmg T

~white blocks fo one of doing such probjems as 6 X5 4 .12 or o Ty

‘5 4 5 F 5 4+ 654 5 +°5 4+ 3 4+ 3 4+ 34+ 3. Such "shortcuts"acan be .
S




' “ B . ’ t :’ ._ L . . o E ' ’ [ I ' _‘ k .
- b4, A brown and a black are end to end. "Surround:
-_.o"'_Scparutic- them, _S"uljroun(_l: ,' o r-—

b3, A hlm- m(l ‘a (.lark }.,rot,n avc end '_tl'o'encl.‘,- _SL\rrqund:'

.. . Separate them. -Surrvound:
14, 'l)1'aw1a tonclusion:
. - : ‘ N . '
. .
, . ¢
hY
14
L] . v
,

X V N L ' ) s i
" , ‘
"( - 1 T o s
N
) ‘ '.'"
N A SR - . -
_ : .~ On the bclSlS of thls Gon(,lusmn, predlc-t what happens in the
_? B tollowm;,. You have surrounded an orange and a blue end to
send. You- then bepAratc them and surrouql them. How many
o .niore blocks do you nLed" R 3 (Don't write the :
N . ) ST ——— 3
. ) .
" total number of blocks ,)wr1te the increase.) °_ y
DIE “s R : \ : '
15, o " You have burrounded three yellows end ta. end Predlct how
’ R ! '
o, many more blod<s you need to surround them separately
. A b
‘ ' ' CIf you are in doubt, do it. Were you right?
. y ! SO
SR l.(')-. L, You han surrounded -31 black blO(.l(b ena!to end, Ho.w-many
: . ) . '
) > more white blocks,_,needed to surround'them separate“ly.?_..
0 '_. ‘J. ' - " ) .* | ..
B g 17."  You have surrounded 931 black locks ‘end to end.- How many"
el . 'm‘joru to surround thema separately?' ) M
v ' R B ST ™~
. Je oo .
. , 4 ) ‘/j i . ’ o . .. .
S . L ’ f
\ . s
. . - . {‘;’/ . . . .
X .
K 4 : t

aanersé 20 36 26

=, Page: o 4 9% 18 - o T e B

o 12
e 13
p. 14

p15




. T . . L N - " “ . . . . P . . ) ot .. - : PN
- - - . . . N . . . R - . . » - .
. . . .- N - . . .
‘
'

L “Surround 2 'yelloy_v-s_.gideby sider | || _ o | pl9

o

2. Surround 2 dark greens side by side: = .. I oo .'_.p.."__ZOH..

3. Surround 2 blues side by side: = . ' . | p 215

BEE N S_'ur-rolt_md 2 oranges side by side: - B | o '; pz
. .

. . . . . ] . P
N .

~“5."  Swurround 3 yellows side by side: R P3 -

o . . °

»

6. Surround 5 yellows side by side: " | S ) 5 )

T " Surround .1_2 pinks side by side:: - o | o P- b
& o ‘Recall the general methods’of predicting answers when surround- -~ .= -
N : i~r’1g-' single -bloc_.ksi_df various lengths. Some, suchas 2 X'L ¥ 6, R

Care gt useful for solving the last few.p,r'olhl.ems.,_ but may suggest

new rules jh-at are.  Give.two possibilities: o

. : . L o .
. . . - Lo ..'
- . . . o . : . : . . :
i . . . o . . . L . - . . .
. . . . . . - - ] . ] .
.

. . .
. L

. 8. \\ '_U_S‘e__one of your methods toffin.d how ma-ny blocks would bg .

\ | R .-neefded'to surround 47 blues side by side, e R P, 8

S pager 19 18 e e
. "._'a,l’lsW"e . ‘- _24 36.'-‘28 . o ) ) - o

A . L




o : ' R
[} . | ~o ‘ E N - [

o When two blocks of d1{ferent lengths are s1de by sude, "we. shall

R A o)

L surround them thlS way

iy

W '“ ~
DMy

. . . o )
o ) S w TN - ’ ) o
ve [ M O i 'Q Vi . @ P 0 e ! S
’ . < y - | L8 . ¢ Quid

Wy ) , L . ) S ) .

. . - . . ) '

< . . - . . ‘ . . .

A ) - - o Yy

. o
J\Jotm th'l,t evu:,y corner -as well as every 31de is completely covered but that
'

(»" R n!{ whlte blogk@ w\hlch d‘o not cover a side or touch a c01per are used Thus

' n thzb f@l]cowmg are not c,orrectly surrounded

N :;\\I e e, 9 . \J
Al . . o @ -

T \\\\\\\\\\\\\

-.’

R /7////////////%




S 1. Surround _‘blacik'»‘and- pink .s_ide. by siller

3. .Actﬁal-Ia,;l-SWer for black and yellow side by side:

 page: -~ -* 2 4 10 18 L
- answers: 1436 28 28 . ‘

. " . ~o . Yo .o e . LT . -
- . " R . - N . N
! . o ' ' ’ .
] . ) <

1

¢, Without doing it, predict how ',manyfbl-oc'ks will bé"needed to sulf_rdu_n'd.

e

a :blaék and yellow, .sideby‘Sidé.'_ Prediction:

. L

4. _' Surround. 2 blacks side by_'_side: |

5: _Su-r‘r’ound,a.black'-and' a White:_‘
to. ' : :

7

¢

- . P

6. Surround a black and a ‘Wh;it-e:’

¢

{ Thé-white..bloc':k is ‘one’ centimeter up from the gornAer of the ?lgck;blqck.‘ )

. . o L . . N .o ‘_:;'. .
N . '» . ) - . . . . . : - ‘ :
. » . . Y v - . . Lt




7. Surround 2 oranges:

.

o

‘. ™~

N
» o . . .

10. Surround an orange and’ yellows:

page: R S

¢

e

\ . o zx(L ‘+n+3__2)
e 2% (L + n)+4
~ (nis _t.hé number of b}'

‘ f-k?)" ‘ "

|

answer: T 726 Some possibilities:

2 8~




at

-.

v ! " S . I
K4 . A .ﬁ_ o R . . -
. .
. . .

-

3
-

.

I : . .
‘13, Surround’an orange and 9 reds:
] '/'\._; . .‘ ) ) N N .
. . . f N } .
. . . . '»
\ . "‘ N v '3 (
' o 4 ‘ ]
< ' ]
A d Y f
~ r -
L4
14, %ufrdu&deu1§range and 10 reds:
P
. P _’,

©opager a2 t4 Yo

2.~ Surround an'orange and & reds: |

Bl

.1 ; : .

' .answer: T . .. 46 116 - 28,

O . o ) . |

N

Aruitoxt provided by Eic:

28 - ‘. . l.

.1
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! -. ) .
15.. Surround an orange

-
- ' .

. Al . o .“
R . N . - P

A

6. Surround ag orange and a-ycllow:

R e oo
. .I.-'
‘f'fa\" Lo ’
o K .

. i)
- v

N . X ,

S ] SET et S
Y ] .

- T » ’ A ._&r..b'-

o0 1T Swrround an orange and'a yellow:
SRR . o ' _;A" L7 ) ’ :

"

- s

L3
~
-
p . ]
¢

Y

-
.

..

Y

. N
o
- I

L ]
) "q
» .’—y




]
polo
ERIC

%

QA Fui Tox: Provided by ER

i

e )

)

‘The notions developed in-the preceding sectiodf suggest that oné way. of
. . . [ 4

1Y

surrounding

at-them as'tho;xgh"they were |5[

LT3

Now .consider the following:

.

<1,

&l

[o'S]
-

"

page!

L]

is to lopk

<

%
‘Surround

4

Surround

, Surround

Surround

-
rd

+

Surround -

[ 4

3 . Aand 5 .
., :] |

1T

. . . L .
3 : N X )

1

»

>~

2 1

> ]

=]

»

]

"6

Co1l 20 '

answer:

4

.

REFY)

F40 * 72 and 44

[} t
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and that both arc the same for #rqund‘ing'as o

In the foregoing you may have been somewhat surprised to ob

e

A .

afa|afafa

+

requires the same number of whites for surrounding as.’

v

.

.

b

ql- )
0
. " 7 ]
oy - I <
v "‘.':‘t._ »u;‘
«page: I’ 3 6 11 \
anawér:‘ p 42 22 50
L . . 1 Gv
1""‘- - \., . "‘

¢ .
serve that =

\

\

-




\

L4

K

r""

“and 'xr = 10. Thus the numbcr of white blocks -neec'lod_-‘is

L N axq $ 02X 10 + & = f”38* A' B

"' ‘... n. . '.. ‘. o . g

“

v

~As we saw, problems like (a) and (b) ) above, suggested such formulas

[
.

for surroundmg ag- thla --‘ ’ U 5 ' "* PR . ‘o

- » _ S ZX[ l‘lldx + an + 4 . e

R

. where L max is th;: length of the longest block, n 1s the number. of blocks SO K

4
to be suum‘mndecl, and S i3 the number' of white blocks required fqr surround-_ 0

ing. (The 4 added at the end ropresents the four corners.) In (a ), Lr‘nax

- it
-

But (c¢), whwh gave tlxe same resuli for surroundmg, shggested an

elsgant dlfrferent formu’la namely,

S = 2 XLy ¥ 2 X LZ + 6,

s
-

“where [ is the length of one- block and LZ ‘is .the. length of the other, .. .~ .' ~~-\/(‘

- (The 6 accounts for the whites needed for the ends of the tram.) In (C), o o

1
.
;

- results of thv two formulas agree. One is that they ‘have to give the same

whvn one has a 4 .ultlocl at the end and tho Oth(,l a 67 Observe that if (c)

¢ ’
]

‘L. = 7 and LZ = 8, so that )
' - "sinz'z><7 4 2><§“ + = SQ\

\ :
7
+Two observations come to, m1nd ‘bearing on the pleasanﬁ fact.that the ,_' : r.

.ms(»vor, since thoy (leal W1th the same pro\»lern. A nice exercise for a f1fth

9

gra(lcr is to sh thls. I/ow can the formulas always give the same result

'

g
! it is amenable to’ treatrne,nt by the Y

15 eonsulo red as F

{1

HEANENEE

;

: ._'f‘ormula.l'or (a) ahd (b) (It seems to bc 1nhe1 ent in that fOrmula that \IIA

.’_A.

page:rr 3 v6 11
‘answer: . ' 36 . 22 &0 .

blocks., run'tho same Way“l) . _' "  - o,

1}

A s u)nd questmn 18, if the formulas are the same, which of them is .

' llkely to be the more. powerf.ul or useful? To fmd out, one might. consider

w M
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i BTN . . R AN . . " te - - ot B . .

) ‘ S . . . ' . ,;,' .b'. * i I ; .
~ which approach works with least modification for such problems as these:

y

/0| i - 1

IARES

no - LB . ) .

F |

] -

VI,

. . . . X .‘ ) . 4. . - - ‘-)‘.
1, © Surround a brown.. ' .

& e 9 .-
8 .

. . : el = . N :
2.0 o Sdrround two-hlacks side by 'side,
- v N R '. ‘ e ) N ~N .

page:

ve

L mewers, 4z 7
! 14 » : . . ) - }
\‘1 ) ‘. ) ) Y

-

..

N

- How many dark greens side by side car be . su

LY

.

rroun
\ E

“

ded by 22 whites? -

\

‘ _ ,l v_p'. 16 L

.
1
.
~
- ’ *
L4
'
v
. .
. .1
!
oy
~
e
-
L)
- ‘
) LY
’
. .
.

o™

Kl

' p. 17,

. ]
¥

~




. L} . o
%4 X ~ What other groupB contammg blocks all of
' . " can be aurrounded Fy 22 thtes? o

.~

Rl . . A . .
v . .- LI

v - £
" At this point'a student observed' "You just add.
‘and you add 1" + 8. The others are 2 + 7%,

_ you get 8 + 1 whlqh is eight white blocks,
‘and they all surround with the same number,
blues you could add 12 ,+ 9 to get 21, and the answ

‘the answer for 20 + 1 or surrounding two oranges end to'end. "

| Another student might have observed: "And that
hlue together w1th eleven of any other: ‘smaller block

3+ 6,
They all add to the s _
That means if you ad twelve

one color s1de by s1de

‘One brown is one elght
4 + 5,. and_s

er would be the same as

would also be true forla
Lde by side "

AR

Based on thlS 1dea, herens another formula for Surroundlng

a><(,L‘ ‘_+' now 1) 4
.“” . - ) max. . ' :

-
S d

- X ) i 4

- VII, h
_.‘_

‘.

. . 7
. ." : - - L4
. :

The reader w111 have noted that one can get into trouble 1f one allows .'

| what mlght be called "hollow places one bloek wide'"

N
) 1
bl
e
P . 3 »
‘ v
. 10 /0 ' .
..V' w | ‘ | . s
‘. 4 A .
. ‘ s :: o " ‘
page: - 3 7 14 . " |
28 22 R :

answer:; 6

.. hRY !

such as this:

o

ey

15,




“wilk fail with such tigureg because

)

. ’ ) B R LV . . Loy
: .' . A \.._‘43" . . " R ) L ' . N S o "'.. - ,"

1t -rllay"be'w}éevto,,annour'xce; early hat suqh problema will be ruled out altogether ’

at lc_zl'svt.lten‘l-pora rily. - Many ol the otherw1se powerful early generahzathns
ey canrot be' ”properly" surrounded W
_”l-)xm;, up" the ;.,encra’lwatlons may be undertaken later if desuable, the

- s

teacher might tht. an interested student try to make the necessary c}x-flc_atio'ns;

P

or morely try to formulatg precisely what has '&o be avmded. oW W

1

-, Other k.mds ot hollows, however,..may)be dealt with. “Some of the problems o

Y

. &t . ¢
in Yo Lt.l()n v aug;,cbt that under some circumstances surroundmg w1thout mod—

7 ','.

ifying gener ral rules 1s poesi’ble even. when portlons of-a flgure are hollows. ﬁ,»"i,_v

'mula in bthmn V (f01 anmple, S = 2% Ll o2 >(.L2 t' 2% L3_ '4“'.‘6.): o
: . ' -/
Y , - :
{ ' .
- ” By .
vl - =
. ' : : J
v . .
. " - -
-’ o A
¥ . . . { o
, | . o TS &
None of the formulas given so far, however, will work for this figure:
. . . - . o /l . . | . X . . . ,. “
B P T I B . o Y
: 3(3(3|3]3|
’ [ ]
v : . v .
page: o3 7 14 T e ' o L
answer: 12 30 22 - REAPRIE ;
U

Each of the three tlg,tlres below may be surrounded accordmg to the second for- o




) ..t"‘ :.

- 5;'”-7 o o ", ol C S

Let us now see if we can ilnd a rule &or deahng w1th hollows wherever they

“m m and,- provndmg they are "legal“ - that is,. more than 1 cent1meter :
Coacross, SO th«;lt they’ Can in fact. be properly surrounded Such a rule is C
- s_u;,g,c_gted by the-following sequences of problems: o I ¢

* -+

e

>
o
[« |o]n]-
wn
v

”.'.page: v 3 o 7'f ]4 , , , o
a'h—gwe'rs: 180 .30 3 o " ".
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1. 4|

’ . > o . . " . »

Thc lact that hollows can be looked for and thelr effects computed allows

B
solutxons to rather c,omaplex flgures such as thls One . U DU

¢

. : . Cae L .t . »_-,\ . - A ) L . . o N - .

' , I‘hxs hgure ‘has ()Vbl'al.l d1mens1ons of 12 X 10 Y \and 1t has thr(.e hollows, w1th

[4

- depths of 3(.111. s Icm. , and 4ccm. Thc reader may verlfy that surroundmg it »a

',,W(mldtakg 4)(12. + &XlO + 4 + 2.(3 +1 + 4); or 64 whltes. Sucharulel':"

paae""’.m. 5-4' .8 17T DR
answer: S 18 30 ;30 A o "} |




= most of the problems in tlus paper the per1meter is ju

-can be extended to deal with more compléx hollows such as thes

t@achers to go qu1te far with a class into some of the 1deas of mathematms.

In klndergarten and first grade'-chlldren haye,t

~ b { ' LR
L% A [ _
I I A 33 |
e T bl " p. 10
A _. 3 . . - .A
/0 . f
o The range of problems pne can tackle w1th surround1ng allows 'ma‘n);' .

problem of countmg correctly

and so 1nvent such techmques as measurmg blocks and mult1p11cat1ona -

is-a spec1al bonus.

conce);ned w1th prob].ems of algebra,m man1pulat1on.

As was ment‘y)ned earller, what surroundmg usually does is’ closely

related to f1ndmg per1me‘ter. 3 ln fact, a few exerc1se§w1ll reveal that for '

whether there is a difference of 4 betweef perlmeter and S in

' Unc:OVerlng numerical relat1onsh1ps ,as.a way. of pred1ct1ng\s1m,p1e cases

er the
~

o Slxt raders, in 1 their: turn, can puzzle ov SR
equwalence of apparently qu different formulas — and s& f1nd themselves' o

t 4 less than S. Is*

H

" this true for all problems? For example, pred1ct belfore work1ng it out |

these cases: . v

5 o sy s |3
v T T |
» .‘ - ” s . ¢ R
“’ oL L . e
. 'page: -4y 8 17 e )
- answers: 20. 30 30 ‘ S 2‘1 /
¢ ' BRI 1Y v
_. o L ‘ j 4 o R

L

.
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Questions:

'-by_ '.s'igle'

page;  w

o

thou&,h it were- su;rounded by wh1tes

-
N

Thls flgure

A

.:_(),: . ‘i" .

: »
i ( the numbur of blocks needed is not the only questmn

Ay

vy

,

b

L/

N, .t .
y -

L At some pomt, pamuularly after ch1ldren haVe started to use measurlng

.bloeks,» you nnt,ht Lonsuler sur roundlr;g by blocks other than the' whltes.. Now X o B

One also w0nders 1f a -

figurk can in fact be Lompletely surrounded — that 1s, w1th no gaps, Just as/ o

. »
Here is a brownisurrounded by reds; -
o L ae : :

-

A

2 y &
Vi,
2 2

z | 2
44

. & .

ﬁ

2 [ 2

Ry

L 13 : [s[smg redsx, is’ 1t pOSblble to surround a. bl'ue"

t.,eneraluatlons be consistently extended?

. ..'."\_ .

‘answers:

o Make some predlctlons about surrouhdmg with hght greens

-

a )

T-h.ree“bl"ues-si(l'ei

O
. .
4
. ) N

Finally, what -

happcns when you surround in'three dlmensmns" (Agaln one should avo1d

hollows with a width of 1 cent1meter ) How can all the fore‘gomg rules and -

N

LAs mlght be expected the. range of ideas that can be COVered by a g1ven -

. tvacher W1th ,hls class deﬁends only on’ }us 1nterests and those of his studentst




: "Surfdce Arcd Wlth Blocks"

£

}st(}_x'a"clb Jamcs Russell Lowell SchoolﬁWatertown, Massachuset'ts k
C Teacher:. Phylhs R. Klem

e ! .
l.. .

-?I’k_no-' that _y.()h'.ha;_vc ‘w'o_rlged with these :bt'ocksl be}fore}

How many wh1te 4
‘blovks g-d.ops-it take to buil-d_thi[s, ..‘y.ellow block? (5) N T

.-

L4

Pbow mdny whlte blocks to bu1ld th1s red blﬁ{’? T . \ o

Doos 1t take more or less than 10 white" blocks to build th1s blue one'? e
o ' (Less) ' I

o Y R - O . , ; RV

* SN . v Ve

Now, you have to uhmk of a b1g p11e of “postage stamps" '- "(I h'ﬂtye-'sor:r‘i'e‘/ ;
rxbht here.) Each- postage stamp Ls as big as ong s1de of . thls white block,

‘\'I’hey:'ai'i‘-t':"all' the sa-me sme. How many postage stamps would it take to

A < . )
: . .

cover thc wholc outslde of this wh1te block? :'

'M'..-"\Iow you want to cover the” outslde of the red block Y ‘ SRR
. _ ~ 12 ).

b (Wrong«ansWer L
' (10)_ . ‘ .

‘ Y

How many postage stamps w111 it- take to cover all-of thl;: orange block?

L)

N ‘ . ST Tl ". i ..'- \ ' -~ ) : o ' 0 "‘
' L™ L _ . " s\'ﬂ‘ 1] . ' 2 K ' '
iE Summary of Problems in the Fﬂm e N

T . . ~ ¢ ' N » A
o ) : R (S .
- . Lo - K »v . ; » oL e
L. - . . R . . L . s
i . .

‘ _W-}lat-ha,pp'g‘ne-gl t6 the other two? v * + - (The two*wh1te blocks have to
= e ' L T ' - be apaxt to make 12 because
) V-n if yoy/put them together two of .
, ( " o the ends are together and you -
8 ‘ . can't count those ). '
( o - <, . . ¢

B ST oy

\

CHpw did you get 42 7

A b

Lo o
. . .L
‘) _' ._ _

. .

(Wrong. answers of ' lOO 52) o
2 T |

("Each One is 10. I counted 10,

20, 30, 40, and thejtt_he two endsd, .
you count one for eakh of them, *
“ 80 1twvou1d be 42.") . o




*thm"dal'k‘g‘rverﬁ‘bm“l‘w postage sfamps. T ‘ |

and we'll kcce countmg them unt1l we. haVe covered ‘the whole\thmg. .

' LT L e . . L e (Whispered angwers: 26, 26 26 46)
i REER + : o g B . ST -
.-~ No, net 46, «* = ' o . A S

»
Now you have to thmk of a block that's very b1g, 1t takes 100 white blocks ‘
N‘--to build thlb block -l wankto covcr this very tall"block w1th postage stamps. v _' ' "“':
4+ How mdny stamps will: Ineed? T _ (402) L SR
Al Tt .'_ o - L ) . voal
RS Now thmk of a very tmy block that 5 even smallernfhan the wh'lte block”«
s calleda half block. Cw ', A _ .
. J . . ' | - ' . 1. L .. . ’, '
K v _. o< - o Lo P T
e How many stamps will'I.need to ,c‘o_v'e'“r half? ( 3 bf, a.stamli)_- _
'Hmo's half thc stagmp and 1 will show you a block that s' cut in half : o .- LT
icrc is the half block that you havc to cover And here 1s a s,taa:mp
'Wlll you need more than one¢ to cover the whobe thing? .. "
S : : ’ : . » . : O . ' o
' C e .~ (You would haVe to cut some
. o h o " ‘stamps in half,)
i l{ow many stamps ‘would you‘llke me to cut in half? ' ‘ < o o
PR We now hav§ dll‘the bldeb covered and ‘we used 2 stamps for that. o L _
| ”Now what?, ) " B (I?ut a whole one .on top ) -
v ._ And new you've covcred everythmg'? y (Except the bottom)
: i ‘ff : o
.o \ghat will you need for ?ﬁ% bottom? - (Ol1e whole) KRR )
* One whole and how many stamps will it take to cover the whole thlng? : L
~y . ¢ . T ) . . . L v
E v _ - ' "‘.l &. .
Can you think of a block that's even smaller than the 3 block? . CIREEE
v, " . ‘. . ) : )
.’ v v .. _ S ' B : ' (A b_[.ock) o : S ‘ '
. . . . ‘ . “r I. i ' Q




- s BRI o X ‘
‘AI ; A | : y
‘ . " he ‘.‘la-m.e que¥tion: here isa i block and )’ou want Yo cover the whole
. ‘“'m;’ block with 'thcse',lsta.n{i)s'. S (- A\ " (Wrong answer of 6 )
Yes, you would need 6 par;s bufll don't, “think that it would be 6 whole o
s‘t'a;n[)s.~; .' T (3 o
How did you g?t that? " (I jufét clounted.the sides right
' L.} B ~ here and that makes one whole

; '. . / o <and then I counted the bottom

L *. and the top and that's three,}
' . . 2.0 " . . s . ] . ¢
: . * How many stamps to (':over this yellow block? ‘ (22) .
Here are two yellows out in the air beparated How many stamps dolI need
- for both of thewn? L ; (44) w ‘ .
Now take some glue and I' will glue them together, * How many stamps o
TR doeb it take now? [T ] ~ o (42) - .
? . : : ’ ’ : . K : . -

*  'Now we are working on this one: | How many starhps. to cover that?
SRS I . | v , (Wrong a.r;swer_: 43 ). o
e o T (42) , | o

’ : - : : P ) _ o
. o B . N ‘ S : - | | : (\\f
Now what about this one? And_ this one? - . . I
‘ . , . i v . ‘.' -, . ' Py . . ..{- L ‘e
. . Ahd how abolt this: E . (34), |
Hlow many yellow blocks do I have here? [ (4) o - B
_— * : : 4 !
e lloyv many stamps w111 it take to coyer these blocks? . .
' . ‘ . . . e ’ - _ E - (58) o - i
l.v - . ‘ N . . A : B . . ' ?‘ Ly
" Here is ‘anot_her stack of blocks, There are four orange blocks here, _
Co o o . " * | i . . | . (108) . . . g h.'
.4'. . ‘ ’ *." o L a . A . */ ‘ . vi/ .
_ .A problem to think a'bout: that we won't do.now:, 8 yellow blocks all E -
v , i ’ '
suspended in air, How many stamps would it take to cover Lt?!!", :
l.‘ “ ' . ‘ B . . ‘
- ! . . ) - . " N ‘ e s ) ’
. o . . . . : » “( ‘ . ' . i #
\’ " . ' --.’ .. ﬁ , “\' !" l - . ’. . ,‘ « ‘ s ' .
. . . \ 0 U. s : . . . . 28 . '
i . ) [%3 ‘. . A i . ‘? '.’




Several white blocks are lined up,

N

Teacher:
Studeht:

Teacher:

O
—

Scott:
Teacher:
Joyce:
T‘eaéhter:

\
Ronnie;
':[’l.!ache r:
F’dwérd: «
Teacher:

Scott:
Diane:

| Mark:
Tgache f“.’
Class:

Laura:

Teacher:

I - Stpplement I

i

| Using Blocks to Introduce Other Bases

of Numera,tlon to a I‘our‘ﬂm Grade
-ﬁ-—l\ A

_ L ““""V . Teacher: David 4. Page
,(First Day)

<
~
[y

. .. )
How AmanyJ blocks? : N A
8 - . . 4 . ’ Lo bt
. * &.

If Wg couldn t use the word "e1ght", wh\othrer"w:r*s’ ‘
say it? y )

“ . N 3 * i
4 + 4
If yd\)i don't use any ordinary words )pr numBers? - o L

ot o ) - /
5+ 3 = S ‘ : '
' {

All these words, such as one, two, three, and $0 on—you ¢an t
use them, When yem couldn't count, how {vould you sa.y how, many
blocks? o _ - S

PN

'With finger.s! o . 1 o a

Yes, can you think of other ways? . _
[ ] “ . wf’ : 4 7 A . ) ’
H blocks, because H is the 8th letter in the alphabeﬁ '

) v ) L

Good o - ’ ' : \ . e ,
¢ R

You could say "some" blocks, but that's not exact,

. : - . ’ * . .
"Do" blocks, like in music.‘ _ ' }
Make a number lln‘ on tof: of the blocks, ’ | -
How about I, I, ., . | o R \ |
Roman Numerals. ’ ,
Y()u_' (l V%ant VHI. V o v “ . ] . . s * <
Or X = 1II. -

. . . ! 1
[ ] .. ) . : B .




- I need, and hqw much more? S . o
- : - . . L A s e
" Writes on board: T R o ' Lo L
K | . | -. - S
\ " ’ ‘ . . .
‘.. ' ' ' t“ :
¢ - J / T ) '
.\-.
. Y ‘
.y . .
Digne:, A yellow is five. S o I : -
Teacher: . But let's not say that word. How many yellows do I need?" .
Diane: One yello'\;v and th‘i'qe whites, , . L o o R
. . g . . [
Teacher: ~ We'll write that |°| 3| . )
- ; ‘ 4 \ ) [ ] ' o o ' -
" b Y ) \' Ju ‘ ' ' X L

~ When we write in- yellow chalk from now. on, we'll not measure with
‘the orangc bipck, but instead we'll measure with these .yellows. So
‘now we're askmg how many of these- (yellow) and how much more?

To measure these (holds up’ e1ght wh1te ones). how many- yellows do

s
vo$i

. ;.pf . ‘ ;. .k . e
“Andy: viX is ‘éleven. ‘
Teacher: No, XI is eleven. IX is ndne. Ma.ybe IIX could be eight. Whaﬁ
' : ‘we're going to do: today is to find -out about a diffgrent way to
Write nurnbers. o S R F
The_ te'acvhevr puts out 1_3 white blocks. e
« Teachery . How rnany -Bldc_ké?:- ‘ | B
. Jane: ll Thirteen. o o )‘v L _. o - b .l.
« * ’ ' S U L ’
The teac.heI: writes '13'on the boafd. | _
Teacher: Wher.u write 13, the "'1" teils you what? *
Billy: . Ten. . : Ny ‘- s . .
._ V ) * ) . C . ,v" . C . - .
Teacher: That's one big block. (He puts' 1 orange in place of 10 white blocks.) .




."
B

The, teach‘r. néw puts out“12 white blocks. .- o - - o -—-—_»—-,—-
u . o o o , - B . S, . . -

L e e - : . . ~ - : L.
. : . ‘ . - . - .\

1 -

» .. ‘ L8
d B BRI - 7 RCE . S, v ; ".
-~ Teacher:  The'question is, hown}any'yel'lows«and how many more?
- .'.-’ ‘ . . o . .. ) .~ . - . % ‘
Student: . Two'yellows and two ‘whites] R12 o a
- < . . . 4 : e I - . L T : Lo €
e °: .~ Teachar: Now how many? R I - '
. . S N .\“...\ S | ‘ _ : X .

e . i =i - . . W e
i . )
3 . — . : . ‘n /\

Stud_c'nt:' Threc' yéllows and nQ whites: |3 I 0

‘Teacher: I won't always write thc:bolxes} I may just write, ‘with yellow chalk
13, 22, or 30." The yellow chalk tells. you I'm talking about yellow

e A‘.M L ) . B

blocks and white blocks, We'll prorounce it *"one-three', "two-two'!, =

.- and "three-oh". Now let's. count in new language. L
. . . : ' . . ) s ; e N {*_‘ . . .

He. begins;to write on board: -~ 1 ,A 2, 3, 4, ?

"s"tu_a;;_r;t:-', B - R
| Teachor: . Next? o  ,  R
Kar;;;x: 6 ( " - . T % "‘. : o | e
‘Teacher: L3L1§ in yellovxs and whites ?’ .
e ' , . .

Karen: 11 / , o

. . . ’ v e

: 'I‘eacllur.:' Next? ‘Evcrybody. . : - ' . L

'E"vc.r-yonc: 12, 13, 14, . - . o .
"+ Teacher:~, What comes next® o v

© Student: 20, 21, g2, 23, 24, 30.
H i '. . : . . ’ - o < ‘ . |
'Gayle gets stuck on the next one, v - L

L . 2

Teacher builds it with yellows and whites: .

i E]

..\ N I
N v T o A

¥a o




_' .' o . "J" kS y ’ o
| . . - . | . l. . ST -
( N "" , i );-. . l) \ ‘ ) ‘
v ‘ . ', - . X . ’ ‘. ’ ~'.' -
- -' lGa.yle:.V 31 Y .
y_‘.__Teal.(;'heﬁi . Good. Who can translate that back to old langdage? . ) .
- Joyce: i 16'g .
' o ; . . . . “ ) 4 . .
., . Teachér:' ., Yee, In new language it's 3 yellows and 1 white. Now who can
oy count qu1te a way in a hurry? o “
CSteve: 32, 33, 34, 35-—-—oh' cfo,' 41, 42, 43.°
o <3 . ‘ T - %,
.-'I‘ea_\_cher_:. Who 'caﬂ:franslate 43 into old languldge?
| Gavyle: 23"
Teacher: © Soon we'll have a problem,
“Diane: * 43, 44, 50,
+ Teacher: Now wefre in trouble. Our new language doesn't have any f1ves.
’ " You were thinking of-th_ls (He bu11ds 44 + 1 )
N lh | . - A H
Karen: Insteqd of yellow, get a b1gger block go it won't add pp to five”
~for a while. ) :
Teacher“—“ Imagme an odometer, . the thing in youf car that tells how far
you drive. - o
. . ( .
‘ o] o] o o1 9 |
v : 'Novl;', when you drive another mile, what happens?
' Mark: It changes to 10, R ! ) \T
s Teacher: ' This changes to @, T '
. . . - . |
\ . Y
: L oToJo-] 1] o |
?
. \_' . . "
) ' ] - .
and when it does that, it moves this wheel so that 1 shows. o
' , 4
B ’ ' ’ e
( .
o [ é e ) A"'a




e =t s e .
4

kKach of. these is a Tittle wheel With nﬁmbers on it:h l

: 9/ fofe [\
, ‘ ‘ O.IO!OII [0 v Q} e

Y . - .
Now imagine an odometer that has only 0, 1, 2, 3, and
4 on each wheel: ‘ - : v

: 0
\~ _ \4\-45

- ; . . | : ¢ . ‘ .‘ _ ' )
jolofaffe)

[
2
\
(.

_ : Imagine the same thing agairf; You drive one more mile. The
. —D ' ’ . . ’ - :
o - ‘*ight hand wheel moves one unit so that it shows z#ro, and the
wheel next to it moves one unit. What shows ndky ? ' '

""1.'
(‘0:~ 7‘ . . .
~Student: L0 - l B : . '
. . ) K _ ' C
~ Teacher:©  Yes, And it goes on just the way we've been dounting until /
o you get o A /
L] 4 ) ) !

B A N

o Now what will it do when you go another mile? = . . = 77
N - ' e «
. One hundred-— 100, @
| Teacher; - éTranélate 100 back to old language,
¢ Mark: o os0?.
Teacher: V" 44 S 24 v S ? ! |
‘ : : ~new language old language : .

L]

R4 ""Mark: 25 ; S

Q . N ) B o - . : R )
’ N . . ».




: +

. Teache

. Peter:

o The teacher holds up five yellows side by side: - _ R \ “

r: : Whe cg.n tganslété:thié whole problem (above) into old language? H

. . M LY " .
w . . . . N : . . L

* Py

Answers will be found'

tise.

’ : o »
oblems left um}nswered here are to be worked by the reader as he prcceeds
at the bottom of the page indicated at the right of each exer-

For example the Answer to the first problem is on page 31, By means of this

. "teaghing machine" arrangement, the reader may check the answers, to one problem

“without advertently‘ learning the answer to the next,

. K'Y
[ o
.
P) ‘ L] " !
34
N [ ] ” o _~;,_‘~,N, ¥_\ o o

.

1. . L Ly , ¢ ; ‘ a
N S . : \/ S - . :
: .
¢  | Vl o | | o . . I. . B e L
¥ Teacher: What's this facé—-whgrt'sit_g:a‘lled?-' ‘* ) 7 L
. , . ‘ . . SR ) ' - . - )
Various ans“wrs:“WélL‘block, square, o i - o o '2,.
Teacher: So 100 (one- "oh- oh) 1s llke a Squa;re qu we',;ll do arithmetic A
' in new language, e ' ‘
Teasher:  Answer t}}ese"in n_ew.langqage._* o : . o
(Writes the following p‘rb-blel;ns in yellow chalk.) 7'. o
_ - . 44+ 4+ 4+ = | '(Builds thi} in white blocks.) . p.32 -
Teacher: [‘Q answer this problem (above), how many yellows do I need to.
} trade for as many whites as I can? ' . : '
(Trades with Jimmy: tw“o. yellows for ten whites.). - . e
More problems: - v o : : o ..'“: S : : :
- e 2+ 2k 22+ 2 = S e pe3s h




J T T
" Teacher: . Now I'm mixing, You keep track. The box tells what language
| ' . the answe'r should:be in, If the box is yellow, ‘the answer-should
- be innew language.* . - . : . -

. 8old' + _80_1d - - L—dnew ¢ L -‘p_-

- old “old |- new

X
i
U'l.'
11

o]

old - "7 Told T néw.

\ v
: ' 1 B S | = S
. : Zold 'Znew : waJold -, P
. . . v '
S VI T V2 = 1 o .
‘ old -; . new : new, ‘ p.
~Mark says 14 for an answer to the last problem. The teacher builds 14

in new language, then builds 6ld .12 and new 12. T '
: 1Lache r: ~ Hew many yellows','.if'we trade these (old 12 and new'12) ? . ¢

 Donna: f ‘Three, - . .
'1‘ea¢her: | ~And how many whites left over? DV oo

Mark: . Four, T S C o

‘ Teacher: . " Let's*see, Is 1001('1 an even iumber or an odd number? -
L ’ . A ’ - . ) ) : ~ e ; ) .

Andy: ‘Even,
N . "\ -h'
"Teacher: © Does an one know whether this is even or v

A

- Steve: © Even Ef\z‘cn in new language and odd imr ¢ld,

| .T'cac:hc_er: o Is the\ umber_ of ;Mhite blbcks here an eyven humber or‘o,dd-number?. A

’ ‘ . * «
~ . N

. ¢ e oL, L
—— P

* In the class, -the distinction between "old'" and '"ew" linguage was made by

‘ the color of chalk: yellow fgga'new'" and whijte for '"old", - ‘The subscripts !'dld"
_ “.and 'new" are used here to avoid two-color printing, . ‘ S
B - n . . —’r“ ..."‘,' ) \A‘ : | | l‘ | . o
Page 430; 33 [ %4 | 35 [ 38 [ 39 oM
Answer J| 12 | 75 | 15 | 2,000 | 4,444 | 122 e

B . i o o
: Py o L " o




N .' . ’ ! N . . \ . -. A |

: " Steve: Evene 4 :

| o : .
Teacher: Yes, - 33né &looks like an odd nur'iber but it's really even, Suppose

. Teacher:

Jane: -

‘Teacher; §
. .

Diane:
‘Teacher:
- Diane:.
’ o
Teacher:
“"Diane;
’I‘_er;u:y(:r:.x
"Mark:

Te_acher-:

“Everybody:
.Teacher:
. Tommy: .

.T.-e'ac':h-er:'» B

it 24

Didne:

) ‘.Andv_:

'. I.b.ullc_l_ 33new

~ 0dd,

~Even or odd?

'Fooled you, Here's the 2, .@Iolds up 2 yellow blocks, ) |
: . " o * .

2518 100,

-'_'W‘hatis 121 '
- new

ZO . . vh ) ‘..i_

36

That's still 33

a different way?

7

("\
. .Still even.- _ _
How ab'out this? - (Writes 34ne\;/°\o) Odd or even? '_

\ .

12,

new

0dd. "

Yes. Old language? L

Odd or even? | S, . . . 0
- 0dd. N )

100, new languagé:

Odd.

24 - ..

. new ‘

Odd.

~-

.80 24 is _eveh.

' Yqu re right, but two- four in new language 1s much smaller than
'tWenty-four in old language.

Y

o t

30 |

36,

23

444

| ‘\ Page Hﬁ
32 . Apavyer.

(Builds it as 2 yellows and 8 white a/_)\




(  Teacher: ~ Yes, Even-or odd?. -

1
3]
m.

1

3 | A}ndy:» ’ '1. ygllow.équa_t.r?‘ ; old .

[H
,_,.
[

it

2'yellows -

‘u
"

l_Whité block -1 "'

'.T'each.e.r: -30,0_new =.> _Joa S

<

400

1

new = = 1d

- . '{444-ne'w » _ Jo1a
. o, ' .

u o

'Ro_nni'e:‘ ',-'11«4'.' _ - ' » '
DA L e ‘ o VU “ N ¢
',"Teac_hér: Close, You did 424, IR IR .

David: 124 vt o

| -Te’ac’hér:- " Yes. No\}_y'go one bigger dhan 44 . What do we write? ..

ll

ES
1

."Chei-y_lz' . 1000 

Te'a.cher: ~ What's that i{n: old lapgua;ge? s |
Cheryl: 125 . - o -' . o
~ ' ’ O , - ' .
Teacher:-  Problem for tomorrow:
e Even or odd:- 121 .
DR . nev. .
o 400 . /

new

.

Page 30 ~_ 34 T 36 38 39| ,..‘)‘_.
Answer 20 | 30 =15 T 1,000, 10,000 yes o
; . _new old , . - . :




T_éacher: '

Mark:
Te’ache-f: '
o

Donna:’

j : - Teache reo

Davidy -

 Teacher:

Tommy:

Te acher: ! '.'~

Cheryl:
Scott:.
' IT‘.e-ac-h,' r:

v

N}
,

e ' .Denhis:_ -
x_{Paulaz

Jane:

4 + 4 ‘o

140

9 yellows.

N

(S'e.c'c\md day) -

- " )

old

old - ol_d .

' .'__..4new + new = jold .

.

s

. Let's r'neas‘ure,_With-‘y'e’ll_ows and ?WHi_te 8.

1 yellow and 3 whites.

4 -+ 2=
new - new. _

ew

'-..1 yellow and 1 white,

N

4 i 4

new- \ new new . « new. .

ndf. 1 white . .

22 4+ .23 *“ N
T new new -

- 8 yellows and 3 _whit_es; -

\

8"ye1~lo‘,wa’.and_ 3 whites, -

' Page

30 | 33 | 36

: Qa(4 - A‘nagLer' |

30 | 124 | 2,000

mew




RS r‘hq teacher Builds the. roblem

bu11(Ts 22

ew and starts to bu11d t/;/

23

| ‘n‘ ¢
T "Ieaclrkcr

hmmy

s -

TN -[-.ea,cher;: _

'1do an uhuoh)

NUYIN

I{an(bg'are in the ai r,:

. e b
“»

But you can't sdy A,

\"

- new “new .-

w
w
it

23 . :_'-'"

J1mn}y anBWCI CH 45

bQ_Wha_t i-s"ij:? . ",_f'

L4

4‘.‘\

"

v

- 231

new B

ot e

: ;\ . Laura: Gmery time a number is 100, at's 25 SO 1t's 50 and m, o
el T3 s 15 and 15+ 50 s 65, plus lis 66.% T

N . . . . . -
i : : : S : : : * B

»
%
R
(e}

444 =

" Teacher: _
B : ~ new

[o1d s

Joyce: o :444-1:,_'

L .."_Fea‘ch_,er: *. Now translate it back to r_é_gular-lang-uage. «

Tdm myr:

Teacher:

-.Z:)OOId :'_'v' o .:\r}e\,"/""'-; o o ’

" Tt . - ) . .' . ) .

.4
Laura's remarks are reproduced here ynthout subscripts beqause a child ,

“will frequenu omlt them in vérbal discourse. The readeg (and teacher) is -
" encouraged' Rot*to- mterr&pt the explanahon, whlch is ess

&0 supply the

"l- 'p

;uls later if deswed

. 33

34

36

31 |

even

100

- _Page ' 31'_
| Answer |-

4,010

tially correct, but




. .. - N
- - " .
; S ».

.if‘},

+ €

' 'Teathery' A

CKareh:  » 010000

..

Teacher:

Ronnie:
L]

Gheryls 1

Teacher:

.ov )
Chei‘y}:' '

~Teachet:

.
P .

*

Teacher: -

- Mark:

. One

I8

-oh-oh.

' ;._'-karen:"- - 888 {

There aren't any 8's in our new lhnguage. *
. . . ' ‘ : . . Rl .

A '_.0'

<

w

&

O.ne-o.'hi-oh-oh'._' C ) _ £ L ~— _"~

124

444

B

500

‘No fives

100

¥ old

,Zﬁdlé;. Li

new : . ".*' .. ] . . ) A‘ .

in new language.

~ Téacher: = Better to read ‘the' digits, .

Scott:.
T .
. o’

" Teacher:’
. .lA -8 \

| Che}'r‘yl:

«  Teacher: .
| [

Andy_.s.

: Teacher: .. .

. * One-oh-oh-oh,

R S

R
- Now,

505

old

L

Che.-ryl_:/ZS'Oo' o=

TWo-oh-oh-zoh.

..

1d : ‘ new ,

“ ’ 4 . .
&

. - 9‘:

Ny

’.

One-oh- olf— oheoh, °

You're ahead of _u\-s ; Andy .

ot 1"

-Pa@

31 °

33

Answer -

[ %

Bt
even | -

e



) - R ‘Steve: - . 4000 S - ‘ o o

- . - R . - "L : : ' . . 3 ’ {

. R ' o d o o . . ) x . ‘o . N o N oo . ..
.- " .Teacher: . Steveg¥ou did thlsone: . 500 = [Hoeo" SR N
PR P e L w0

‘.So now~d9t_(]};ls.\‘- 59501d_‘)  |new .

..Sjteve":" o '4010.'._‘ e R : L ‘ . l\ :

e - L5 e - . S
. ¢ S P Y IR '. ) ) o o ) .
"Teacher * - 524 S BN 0 - - - p.36

’ ;’t "' o
Y v . P . : ! ' é
f ¢ | Richard» " 40407 | l, ’

Teacher Tha.t says take 4 of these (the yellow cubes) and 4 of these (yell 8),"!

- : . so. 1t ‘would’ be. 4040 . 520 . . .
‘ T . ew . . old’ .
I ‘ l*' i} i f",' S .
' " Richard: ' 4044 - S A : R

R R

LTS

T:ea.cher:.gq 5_50'01d" | new o R t

. 4

"
8
(SN ]

&

. N - tea
(1) ! . ) ]

Ly 5 . T L
23 '-525~91d_[ . ngw _ , SR Ce P. 39

. Scott: - 4070 . -,
T '..“ . . B A : o - " "‘v V L 4 .. ) . ‘ .
Denis: ' ™.4060 B o IR o

.y Teacher:  Youknow that500 = @000  and that 25 = 100 . -
R D o coold U new ' o . new :

’

.’ X . ’ "‘. ’ . B ' ' ‘ v . o - . ;r.' '.:-_'A 'f -~ g (. . - ."
“ . « .  Sowhat's 525" - = | 7 | %9 e N

0“‘5.“' ’/7 . :4""’.‘- '.,‘w\-. . «.- : . -‘ . ‘: L
| ,A.'A‘.""'Stude.nt\: L4100 PRI

. PaieAH T3 [35 L3 Two ]~
- LAnswe l_()() ﬁ . 9 s3l ."3-52‘ /‘ .

[N . ,.-‘. ._ R ) ! . o . . ’ -
» -qf" A e oo

-




. Tez : - And . = L S }
eécl}e}‘ L ndf -5500_1d_ new o » - ‘
L‘ind?’: . . ,4200 v “‘.‘ 44 : o e ...7- : L | ~ . ’. ‘.
| sohers 0 | .- e 2
T 8T L) = ) . : L . ’ .
. Teacher; 69 old . new ' - ! . P _40'
| - | | o . ’ '
L : . | . | " ‘ : / o B
David: 4400 © e S ' SRR . N '
L | .. l \A ' . . L . . . . 4 Y o
'~.-'I‘eac}?er: ;. 62401d' ’ =. | new '4 o - L o p. 31
4 . Karen A: = 4440 | o !

-
-— »

R . : : AW R R . . .
.T‘eac.her. | F1gu?'e out how muc}h th;sqs., 500Old m+ 410?&1(1 + Zpold

- ] old

e . - | - Now, hew much should we add to ggt 62'4:01(.1 7

i ' . . e ‘ . . . T 1) ‘ . L} ' . ‘»
v . ] — : ] - '\ ’ N B .
N Student: . "Oh! 1 see, [ . ~ -
@ . . . i nqw o . . N . .

Teacher: What's my ﬁgxt quea;ti’bn-’,?., ' . ol

” | ) . . ‘ . . - A
P ' ) ¢ 7 - . : . l. . . ‘ .
Dwvid o 62599 77| new . | Lo P33

Teacher::  What's the answer? = |- v o . A
s . . new . T

[ Page. " 51 |34 Fasv, 37 T3 Ta0 ' .. I
‘o Answer W19 | 11 | 14 | 4,200 | 12 | 42° ‘ or

- . ‘ . 4 .. ‘ ‘ N .
. N : ’ . . 7 - * . . ’ . u“' N .




0
_ Teacher:  Now some quick questions in ')';e_ud\‘av'chalk (nqlwfl_angﬁage)':
. | "' . o ) . : 4
. S 4+ 4= - p.34 o '
: v 3 + 2 = o . p;_'35,' .‘ L S .-
] | o N |
3 X 2 = p. 36 -
o 4°X ¥, =  p. 37
L 34 4 = o p.38
\ * : . " ' ) " ‘ ‘r
‘ ‘ 4 ‘. [ ) 1
. o 2 4+ w2 = p. 40 , = - SR
: \ . e . .
. . hd N
Temcher o this problem fizxst in new language then translate it and -
work*it in old‘,language. Do the answers agree" .
-
4
)
T
AN 4t

\ .
L3
' |
. LB
. Al 4
A N,




4 : : . ¢ < - . o
\ : Teacher: Do the same for this: : : o _ : : )

“new . _ Jold o S
. * &bnc\)\l/ B ‘ + l .
[ ’ ) ‘ b . e :

new : n - |old

-

- Teacher: ™ Last problem: (In each equation, put the same number in-both boxes.) |

: . .
- . . vy . ® . . : -
; _ .

.‘. l . . . i
' ' . - ' v . .

7 ~ PRI . ’ ' .
b new T f' rew T 3 = 3z.znew p. 36
+ | ¢ , /...
- . ' i |
« Hint; old_ | | o1d +. 3 = 8701d‘
4 . ' , A - ¢ ' ¢

11

- . Alatér hint: . ' old -t old o 8.401d'




